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Abstract

Three hundred children from kindergarten, 1" and 2nd grade in Beijing, China were

given the Boehm Test of Basic Concepts-Revised (BTBC-R) at the end of 1996-97 school year.

Their performance was compared with that of American children from the standardization

sample of BTBC-R. This study explores two questions: 1) Will lexical diversity and

morphological complexity affect the rate of acquisition of the basic relational concepts

between children who speak distinctly different languages? and 2) To what extent do

conceptual factors interact with linguistic differences in children's development of basic

relational concepts. Results showed that Chinese children acquired significantly more basic

relational concepts than their American peers at both 1" and 2" grades but not at the

kindergarten. This difference in acquisition is discussed in terms of language characteristics of

the two languages. Nonlinguistic factors are discussed in terms of cultural and parental

influences on young children's conceptual development.

Introduction

Basic relational concepts, including those of space, quantity, and time, are important to

the development of thinking skills and for complying with teacher's classroom instructions

(Boehm, 1976, 1984; 1990; Siegler, 1998). "These concepts develop among children in all

cultures, and probably at all times in history. All have their origins in development. All also

develop in ways that reflect the influence of the surrounding culture" (Siegler, 1998, p.226).

Children across cultures use the basic concepts to describe objects, to explain events, and to

organize their experiences (Boehm, 1990). Basic concepts are building blocks for thinking and

problem solving (Boehm, 1976; Klausmeier, 1976, 1992) as well as the basic units of learning

and instruction (Carroll, 1964). Furthermore, research has demonstrated that preschool and

primary school children who have received instruction in basic concepts demonstrated gains

in both their concept understanding and on standardized achievement tests (Armour-Thomas,

1984). The relationship between basic relational concept knowledge and school achievement

has been supported by studies in the mainland United States (Piersel & McAndrews, 1982)

and in Puerto Rico (Nason, 1986).
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Because basic relational concepts are fundamental to developing cognitive skills, corss-

lingusitic differences in the development of basic concepts constitute an issue of considerable

importance. Literature on cross-lingusitic differences in the acquisition of basic relational

concepts has been scarce and is limited to a subset of concepts. In fact, no empirical research

has yet been reported on the children's mastery of a more complete set of a basic relational

concepts. A cross-cultural/cross-linguistic approach is ideal for two reasons: First, by

describing ability across different languages, the question as to whether acquisition of basic

concepts is a linguistic or a cultural universal can be examined. Second, attempts can be made

to explain any significant differences in the acquisition of basic concepts between the cultures

in terms of linguistic complexity as well as conceptual diversity, or the interaction of both. The

existing literature (e.g., Johnston & Slobin, 1979) is limited to the comparison of European

languages. No empirical study has directly compared the acquisition of a larger set of basic

relational concepts among children who speak very distinct languages such as English and

Chinese. Two questions can be raised: 1) Will lexical diversity and morphological complexity

affect the rate of acquisition of the basic relational concepts between children who speak

distinctly different languages? And 2) To what extent do conceptual factors interact with

linguistic differences in children's development of basic relational concepts. Crosslingusitic

studies in this area are particularly important in revealing aspects of cognitive and linguistic

competencies, and the relations between the two that are seldom found in the studies of

preschoolers' language and cognition.

Methods

Participants

A total of 300 hundred children (100 hundred at each grade level, kindergarten

through 2" grade) in Beijing, China participated in this study at the end of the 1996-1997

academic year. Mean age (month) was 6 years 2 months for kindergarten children, 7 years, 4

months for lst grade, and 8 years, 4 months for 2" grade. All children were from families of

average income. Most parents were high school graduates. The parents were government

employers working in factories, department stores, etc. Middle-class American children in the

standardization sample of the BTBC-R were included for comparisons with the Chinese

children. End-of-year norms were used to make the comparison.
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Materials and Procedures

All children were administered Booklets 1 and 2 (Form C) of Boehm Test of Basic

Concepts-Revised (BTBC-R) (Boehm, 1986), a test which measures children's receptive

understanding of basic relational concepts. The test was translated into Chinese by the first

author and then was back translated by another native Chinese speaker who is highly

proficient in English and had not seen the original version of BTBC-R. Minor discrepancies in

translation were resolved through discussion. Group administration was performed with

roughly 30 to 35 children in each group. Children were seated sparsely to avoid the possibility

of a child looking at another's booklet. For each group, one examiner and two teachers were

present to ensure that all children were working on the correct test item. The BTBC-R was

administered by the first author and two graduate students in the Institute for Child

Development at Beijing Normal University who were trained by the first author in test

administration.

Results

This study compares basic concept acquisition of kindergarten, 1" and 2" graders in

mainland China with their American peers from the standardization sample of BTBC-R.

Due to the difference between the Chinese sample size and the norms (e.g., 100 Chinese

children at each grade level vs 1370, 1295, and 1142 sample size for the kindergarten, 1", and

2"d grade, respectively from the normative data provided for the BTBC-R), effect sizes for

differences between proportions, h, (Cohen, 1988) are reported which give more meaningful

information because the sample size is no longer a concern (See Tables 1). In order to make

meaningful interpretations, only medium and large effect sizes for differences between

proportions are interpreted.

We are interested in two types of information: 1) the overall percent of items passed by

all (i.e., 100%) or by most children (95% or more) in both cultures, and 2) particular concepts

passed by significantly more children in one culture, but not by the other.

Children's Acquisition of Concepts

At the 1" grade, 6 out of 50 concepts (12%) was mastered by all (100%) American

children. For the Chinese, 21 out of 50 concepts (42%) was mastered by all the children. The

difference between the two groups was significant (z=6.38, h=.80, p<.001). At the 2"d grade
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level, 17 out of 50 (34%) concepts was mastered by all American children. In comparison, 33

concepts (66%) was mastered by all Chinese children. The difference between the two groups

was again significant (z=6.48, h=.65, p<.001). The group difference was not significance at the

kindergarten level.

When the percent of children passing each item was lowered from 100% (all children

passing the item) to 95% and above children passing the item, we found significant difference

only at the 2' grade level.

Cultural Differences on Children's Acquisition of Particular Concepts

At the kindergarten level, when both Z score and effect size (h) were considered, we

found significant cross-cultural differences on eight concepts. The Chinese children showed

better understanding than their American counterparts on separate, narrowest, fewest,

center, before, below and above with the large effect size for the first three concepts and the

medium effect size for the last three concepts.

At the lst grade level, the number of concepts on which the Chinese demonstrated

better mastery increased. Significant cross-cultural differences were found on 13 of 50

concepts. These concepts include narrowest, fewest, a pair, medium, right, separate, left,

different, a few, match, third, between, and above with the first two showing the large effect

size and the rest showing medium effect size. American first graders did not show any

advantage over Chinese children in understanding any particular concept.

At the 2" grade, Chinese children's superiority in concepts acquisition persisted but

limited to fewer concepts. Significant difference was found on the concept of narrowest,

fewest, a few, after, right, all showing the medium effect size.

Discussion

The study of young children's understanding of relational concepts is one of the

essential and defining features of human cognition ( French & Nelson, 1985). It has become

clear that different languages pose different types of acquisition problems (Slobin, 1982). The

absolute age of acquisition of various relational terms also differ between languages (Slobin,

1985). An examination cross-linguistically of children's acquisition of relational terms helps us

to account for the two interacting variables: conceptual development and the influence of

factors of linguistic complexity (Johnston & Slobin, 1979).
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Impact of Language Characteristics and the Acquisition of Basic Relational Concepts

To understand cross-cultural difference in performance, we need to look at the

language characteristics in relation to the specific concepts on which the Chinese children

demonstrated superiority and consider possible explanations for these outcomes.

Chinese and English are written with two of the world's most diverse writing system

(Stevenson, 1987). Chinese children's learning of the Chinese language is governed by special

principles. These principles are closely related to the characteristics of the Chinese language

and to the cognitive abilities of children. These principles include: 1) characters and writing,

2) characters and words, 3) the formation of superlative, 4) the Chinese ordinal number

system, and 5) the precise meaning of the Chinese words.

Chinese characters and writing. Written Chinese uses logographs. Each Chinese

character is in a shape of a square with a clear distinction between top and bottom, left and

right, and inside and outside. When a child begins to learn to write Chinese characters at

about age 4 or 5, he or she has to have a clear understanding of these spatial orientations in

order to follow adult's instructions in character writing. These spatial concepts are reinforced

through instructions in children's early years.

Chinese characters and words. A Chinese word is constructed of one or more

characters. Although the Chinese vocabulary is large, the number of characters from which

its words are constructed is relatively small (Fan, et al., 1987). In the Chinese vocabulary, a

great proportion of words is composed of two characters serving as morphemes. Some words

are composed of all familiar characters, while other words are composed of a combination of

familiar as well as unfamiliar characters. Quite often, a child can often infer the meaning

from the familiar character even though he or she has never come across the other unfamiliar

character in a compound word. The convenience of utilizing the familiar character in a

compound word provides the Chinese children great advantage in understanding words and

concepts.

The formation of superlative. At both kindergarten and the 1' grade, the two concepts

that showed large effect size are narrowest and fewest. For these two concepts, morphological

factors might explain the ease of mastery with which the Chinese children master these

concepts at an early age. In English, -est is the suffix added to the adjectives to form the

superlative. In Chinese, the adverb " zui" (most) is added before the adjective to commonly
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express degree. For example, zui gao "the most tall", zui xian "the most delicious". In our

case, narrowest in English becomes "the most narrow" in Chinese and fewest in English

becomes "the most few" in Chinese. We speculate that ability to understand and use the suffix

such -est is linguistically more demanding. On the other hand, for Chinese children adding a

character " .` (most) does not involve increased morphological complexity and its meaning

is very straight forward.

The Chinese ordinal number system. The Chinese language has a regular structure to

form the ordinal number system. The prefix " X "(di) It occurs affixed to numerals, forming

complex nominals like disan "the third", diwu "the fifth", diwushisan "the fifty third."

Because of its regularity in forming the ordinal number system, the Chinese young children

are able to grasp the ordinal number concepts at a relatively young age.

The precise meaning of the Chinese words. Quite often, when a single Chinese

character is combined with another character to form a word, this word expresses the precise

meaning. For example, the word " chi fan" ( ntik ) is composed of two characters"eat" and

"rice". One of the plausible reasons that Chinese children outperform the American children

on their understanding of basic relational concepts is that meaning of a concept in Chinese is

conveniently expressed in the characters that form the concept. These concepts include:

medium ( 114 )middle size; center ( cprig ) -middle; separated 43-M0-apart; different

( )not same, match fa-VCsimilar to another, pair ( )a couple, a few

( )some. Table 2 lists the language characteristics of the concepts that show cultural

difference.

Cultural and Parental Influences on Cognitive Development: Children of only-child families

in China

Cultural context in general and parental socialization in particular (i.e., parental

beliefs and behaviors) affect children's intellectual development. Since the initiation of a one-.

child family policy in 1971, psychologists as well as educators in China have been interested in

questions such as: Are only children intellectually better developed than children with

siblings? What are the characteristics of these children? (Jiao, Ji, & Jing, 1996). The results

from research studies point to the same conclusion: only children fared remarkably better in

cognitive abilities and some areas of social development than their sibling peers in early

elementary years. Such superiority can possibly be explained by the extraordinary attention



and personal sacrifice of the parents invested in their only children in order to provide an

enriched environment that can greatly facilitate the children's cognitive and social

development (Jiao, Ji, & Jing, 1996). The parents are extremely concerned about their

children's success in the future. Driven by the desire for their children to succeed, the parents

spend a lot of time interacting with their children, buying books for them, and involving them

in the events that are intellectually challenging. The stimulation that these children receive

result in the great advancement of language abilities, which may be seen as a key to the

development of other cognitive abilities, such as the basic relational concept development

examined in our study.

The finding from this study has important implications for educating multicultural

American children. With an increasing number of students from diverse culturaUlinguistic

background entering the inner-city public schools, it would be important for teachers, school

psychologists, and language pathologists to understand characteristics of language structure

which would influence learning and be considered in intervention. When we understand the

differences in the structure between English and other languages and how language

characteristics impact on conceptual development, then we are better able to conduct more

valid psycho-educational assessment, develop more effective class instructions, and come up

with appropriate remedial programs.
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Table 2

Language Characteristics of Concepts Showing Significant Cultural Differences

Concept Language Characteristics

Narrowest NeV
Fewest

In English, the suffix gs.t is added to a simple adjective to form the superlative.

In Chinese, the word " "(nost) is put before an adjective. By adding " ", the

superlative meaning is more salient and distinct for Chinese language.

Above ±. Due to the orthographic structure of the Chinese characters, the child has to draw a

Below T clear distinction between above and below, left and right, when writing a character.

Left Therefore, understanding these spatial terms is emphasized and reinforced through

Right t instruction when a Chinese child learns to write at about age 5.

Third Chinese language has a more regular ordinal number system. In Chinese, to form

an ordinal number, the prefix " ffi (di) "is added to a numeral to indicate its order

in a set. For example, di-liu "sixth". In comparison, ordinal numbers are more

irregular in English.

Before

After

A Few

Medium 414
Separated ftrifm

Match VS.
Center

Between

Different TR

Pair

In English, "before" and "after" could carry both temporal (before 5 o'clock; after
lunch) and spatial meanings (before the horse; after the bike). Whereas in Chinese,

" before " ( a...411ffi ) and "after" ( ) are clearly spatial, therefore,

less confusing for Chinese children.

In English, these terms are lexically more complex because each can have more

than one term to express the similar meaning: A Few (some, a bit), Medium

(middle, in between), Separate (apatt); Match (equal., similar to competition,
piece of flammable material); Center (middle, a certain place). In Chinese, these

are compound noun, preposition, adverb, adjective, or verb, and each term has a

rather clear and precise meaning, which facilitates Chinese children's

understanding of the concept.

In Chinese, the insertion of " "(not) before an adjective gives the compound a

negative potential meaning. Thus, "different" becomes "not same." The meaning

is very clear.

tM/-14 In Chinese, " ", or 14 " (pair) clearly carries the meaning of "double or

couple."



U.S. Ltep nment of Education
Office of Educational Research and Implovement (0ERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPR 1 UCTION RELE SE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

I 11 J

Title:

Author(s): Zia/ 2A.e>et,
Corporate Source:

ea,074-,_
E. 4pe/x.414

Publication Date:

II. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level

heck here for Level 1 release, permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper copy.

Sign
here,

51please OrganizationiAddress.

The sample sticker shown below will be
affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

2A

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2A

Check here for Level 2A release, permitting reproduction
and dissemination in microfiche and in electronic media

for ERIC archival collection subscribers only

The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

2B

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2B

Check here for Level 28 release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce is granted, but no box Is checked, documents will be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. Reproductron from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquiries.

Signature: Printed erne/Position/Title: AiS;5 s4a`fik£NuLq Zahom ph,A P rap- fdr"
TelM) 6 FAX:psi eicia _

E-Mail Address: Date:

.240/4z0s9drhyis .

494/4/SA (over)



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse: Karen E. Smith, Acquisitions Coordinator
ERIC/EECE

Children's Research Center
University of Illinois
51 Gerty Dr.

Champaign, Illinois, U.S.A. 61820-7469

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2nd Floor

Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742

FAX: 301-953-0263
e-mail: ericfac@inet.ed.gov

WWW: http://ericfac.piccard.csc.com

EFF-088 (Rev. 9/97)
PREVIOUS VERSIONS OF THIS FORM ARE OBSOLETE.


